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Abstract
This thesis addresses the need to identify more accessible and cost-effective ways for federal food 
assistance programs to deliver nutrition education to Alaska Native people living in rural and remote 
communities in Alaska. The ultimate aim is to explore whether technology-based nutrition education is a 
feasible and acceptable alternative to traditional face-to-face nutrition counseling. I begin this thesis by 
examining the preliminary efficacy and acceptability of an 11 week text message-based intervention to 
promote fruit and vegetable (F&V) intake among parents with young children (n=74) using a pre-post 
study design. Although there were no changes in pre-post measures, most participants reported positive 
changes in attitudes and behaviors related to F&V intake since participating in the intervention. 
Participants thought the intervention was credible (80.8%), found texts useful (71.6%), and would 
recommend the program to a friend (82.2%).The next chapter explores the feasibility of technology-based 
nutrition education in rural and remote areas of the state by estimating the use of media technology 
among Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) participants 
(n=975) in Alaska Native communities using a self-administered, mailed questionnaire. The response rate 
was 37.7% (N=368). Respondents were primarily Alaska Native (99.1%) women (97.5%) between 18-29 
years of age (56.6%). Smartphone (78.8%) and Facebook (80.3%) use were comparable to national 
averages, but having a computer at home (38.4%) was much less likely. Text messaging was common, 
with 93.3% of respondents reporting use at least once per week or more frequently. Potential barriers 
included slow internet (51.0%), no computer access (42.1%), and high cost of internet (35.1%). Nutrition 
education delivered via mobile devices is an ideal way to reach Alaska Native people in remote 
communities, provided that such programs limit the amount of cellular data necessary for participation. 
The findings from this thesis provide important evidence supporting the use of text messaging and other 
media technology in nutrition education efforts by WIC and other federal food assistance programs for 
Alaska Native people living in rural and remote communities. These findings will inform technology- 
based nutrition education efforts throughout Alaska.
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Chapter 1: Introduction
This thesis addresses the need to identify more accessible and cost-effective ways for federal food 
assistance programs to deliver nutrition education to Alaska Native people living in rural and remote 
communities in Alaska. Nutrition education plays an important role in reducing health disparities by 
encouraging preventive health behaviors, such as a nutritious diet, and has been associated with dietary 
improvements1-4. Programs to improve diet are typically delivered through worksite or school-based 
programs, individual or group counseling, or large-scale campaigns to increase knowledge and 
awareness4. These approaches generally result in modest or no change in dietary behaviors; however, 
higher-intensity programs have been shown to achieve greater effects4-6. High-intensity programs are 
costly and resource-intensive, generally requiring multiple in-person contacts with nutrition professionals, 
an approach that is not sustainable in a public health setting. Federally funded food assistance programs, 
such as the Supplemental Nutrition Assistance Program (SNAP) and the Special Supplemental Nutrition 
Program for Women, Infants, and Children (WIC) that provide nutrition education on a national scale, 
have prioritized moving toward more evidence-based public health approaches that are effective at the 
population level7.
1.1 The WIC Program Works
Nutrition education is a much larger component of the WIC program than of the SNAP program8. 
Unlike the SNAP program, the WIC program is required to provide individual nutrition education 
contacts for all participants at least once every three months. Additionally, although both programs 
provide food vouchers, the SNAP program does not restrict food purchases while the WIC program 
provides vouchers for specific nutrient-dense foods that address dietary deficits in the target populations. 
The WIC program serves low-income pregnant, breastfeeding, and non-breastfeeding postpartum women, 
infants and children up to five years old. Almost half of all infants in the U.S. participate in WIC, and the 
program accounts for about 10% of all federal spending on food and nutrition assistance9. The WIC 
program has been shown to be effective, improving birth outcomes by lowering infant mortality rates,
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decreasing preterm birth rates, and increasing birth weight10,11. Additionally, participation in WIC has 
been shown to lower the prevalence of anemia12 and improve nutrient intake13 in infants and children, and 
to positively impact total diet quality at the household level8. Although some studies indicate that the 
protective effects of WIC on factors such as preterm birth and fetal growth are overestimated, 
policymakers have concluded that WIC works14,15.
1.2 Effectiveness of WIC Nutrition Education
Although the WIC program has been associated with positive effects, the direct impact that WIC 
nutrition education has on participants is unclear as it is rarely evaluated separately from the entire 
program9. Additionally, variations in how WIC nutrition education is implemented between and within 
states make evaluation difficult9. The long-term effect that WIC nutrition education has on dietary 
behaviors is unknown, and evidence supporting short-term behavior change is limited16. There is mixed 
evidence to show that WIC nutrition education can improve nutrition knowledge and other outcome 
measures; while some studies show improvements16,17, others show no change18,19. One explanation is that 
WIC participants already have high levels of nutrition knowledge before their first nutrition education 
contact16,18. Hence, WIC educators may be spending limited time and resources providing WIC 
participants with general nutrition information that they already know. A more personalized approach 
could improve participant engagement, as nutrition education is most effective when tailored to the 
specific dietary needs and behaviors of the target participants20. However, low participant follow-up 
significantly hinders the effective delivery of nutrition education services16. Since WIC participants are 
not required to attend nutrition education contacts, they are usually scheduled during certification and 
voucher issuance to increase attendance. During these short sessions, nutrition educators are often time- 
constrained, conducting and processing certification information in addition to counseling. Although the 
majority of WIC participants have the opportunity to receive both nutrition education contacts, attendance 
at the second contact is typically low16. A nutrition education approach that increases participant follow- 
up could expand the reach of such services. Because nutrition education is a mandatory component of the 
WIC program, more rigorous evaluations should be conducted to explore its impact and to identify ways
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to maximize its effectiveness15. Additionally, more programmatic flexibility among WIC agencies would 
facilitate new and innovative approaches to improve WIC nutrition education15.
1.3 WIC Nutrition Education and Alaska Native People
It is unclear whether and to what extent WIC nutrition education improves behavioral health 
outcomes among Alaska Native people and other indigenous populations. A large proportion of WIC 
participants, about 11.1%, identify as American Indian or Alaska Native, compared to less than 1% of the 
general U.S. population21. However, nutrition education materials are rarely tailored for American Indian 
and Alaska Native people22, although they experience significant nutrition-related health disparities and 
have the highest prevalence of diabetes and obesity compared to any other ethnic group in the U.S.23. Low 
fruit and vegetable intake among Alaska Native people contributes to the occurrence of chronic disease.
In some parts of Alaska, more than 90% of Alaska Native adults consume less than the recommended 
daily servings of fruits and vegetables22. Residents of rural areas of the state are even less likely to meet 
fruit and vegetable intake recommendations and to report having received diet advice in the past year22. 
Nutrition education that is tailored for Alaska Native people, especially those living in rural areas, should 
be a priority because of the significant health disparities experienced by this population.
The State of Alaska WIC program faces significant challenges to delivering nutrition education to 
remote and rural Alaska Native communities, which are only accessible by plane year round or by boat in 
the summer. Low population density (less than one person per square mile) and lack of affordable travel 
between these communities makes delivering in-person nutrition education, traditionally used by the WIC 
program, prohibitively expensive22. More cost-effective methods are needed to effectively deliver WIC 
nutrition education to Alaska Native people living in rural and remote areas.
1.4 Potential for Electronic Health in WIC Nutrition Education
One way to address the challenges that WIC faces in Alaska is to deliver nutrition education 
remotely, via media technology. Media technology, such as the Internet, cell phones, and computers 
provide new avenues to relay health information and to promote health and well-being. One benefit of a 
technology-based approach to nutrition education is that technology use is widespread; 84% of American
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adults used the Internet in 2015 and 90% of American adults owned a cell phone in 201424,25. Using a 
ubiquitous form of technology, such as text messaging via cell phones, to distribute health information 
may be more cost-effective than face-to-face counseling on a larger scale26,27. Another benefit is that a 
technology-based approach may improve the reach of nutrition education, especially in low-resource 
areas where technology use is spreading faster than the growth of older infrastructure, such as roads26,28. 
Finally, technology can improve the quality of health care by providing information that is tailored to the 
knowledge, education, language, and other preferences of specific users, and deliver that information 
instantaneously via the Internet26,29. Compared to traditional face-to-face counseling, technology-based 
nutrition education could reduce health service costs for the WIC program, reach a greater proportion of 
underserved populations in low-resource areas, and allow for low-cost personalization of nutrition 
education materials30.
This thesis builds on previous work showing that web- and computer-delivered, as well as text 
message-based, interventions can improve knowledge and behavioral health outcomes, such as physical 
activity, nutrition, tobacco use, and safe sexual behavior31-37. Previous studies with WIC populations have 
shown that Internet-based interventions can increase fruit and vegetable consumption and positively 
impact movement along stages of change associated with parent-child feeding behaviors36,37. The ultimate 
goal of this research was to explore whether technology-based nutrition education is a feasible and 
acceptable alternative to traditional face-to-face approaches in Alaska. I began this research by 
developing and evaluating a text message-based intervention to promote fruit and vegetable consumption 
among parents with young children in Fairbanks, Alaska (Chapter 2). The objective of this research was 
to examine the preliminary efficacy and acceptability of the text message-based intervention using a pre­
post study design in a more urban and accessible population in Alaska.
Chapter 3 focuses on the assessment of media technology use and related activities in rural and 
remote Alaska Native communities in the Yukon-Kuskokwim (YK) River Delta in southwestern Alaska. 
A needs assessment conducted by the State of Alaska SNAP Education program emphasized the need for 
tailored nutrition education materials in this region22. The objective of this research was to gauge the
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potential for and interest in technology-based nutrition education programs by surveying a representative 
sample of WIC authorized representatives in the region.
The feasibility and acceptability of technology-based nutrition education has never been explored 
in Alaska before. A statewide framework to deliver technology-based nutrition education exists through 
the WIC program. Hence, partnering with WIC and the State of Alaska Family Nutrition Program was an 
ideal way to ensure that this research would be both applicable and sustainable for the target population. 
The results of this thesis lend insight into convenient and cost-effective ways to effectively deliver 
nutrition education to remote and rural populations and will guide technology-based nutrition education 
efforts in Alaska.
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Chapter 2: Txt4HappyKids: A Text Messaging Pilot Study to Promote Fruit and Vegetable Intake Among
Families with Young Children1
2.1 Abstract
Objective: Examine preliminary efficacy and acceptability of a text message-based intervention to 
promote fruit and vegetable (F&V) intake among families with young children.
Design: Pre-post study design.
Setting: Fairbanks, Alaska.
Participants: Parents (n=74) of young children were recruited from community venues.
Intervention: An 11 week, theory-based intervention to promote child F&V intake. Parents received two 
texts per week that addressed personal, behavioral, and environmental barriers to F&V intake.
Main Outcome Measures: Behaviors, behavioral intent, self-efficacy, attitudes, and perceived barriers to 
F&V intake. Perceived changes in attitudes and behaviors, and qualitative feedback, were collected post­
intervention.
Analysis: Data were analyzed using descriptive statistics and a Wilcoxon signed-rank test to examine 
changes in outcome measures pre-post intervention.
Results: No changes in pre-post measures were observed. However, most participants reported positive 
changes in attitudes and behaviors since participating in Txt4HappyKids. Participants thought 
Txt4HappyKids was credible (80.8%), found texts useful (71.6%), and would recommend the program to 
a friend (82.2%).
Conclusion and Implications: Parents felt positively impacted and reported high satisfaction with 
Txt4HappyKids. Despite absence of face-to-face contact, parents were engaged and receptive to nutrition 
information. High acceptability shows promise for adoption of this low-cost intervention by budget- 
constrained nutrition programs.
1 Power JM, Bersamin A. Txt4HappyKids: A text messaging pilot study to promote fruit and vegetable intake 
among families with young children. Submitted to the Journal of Nutrition Education and Behavior. 2016.
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2.2 Introduction
Increasing fruit and vegetable (F&V) intake among low-income populations, especially children, 
is a priority for federal food assistance programs such as the Supplemental Nutrition Assistance Program 
(SNAP) and the Women, Infants, and Children Program (WIC). Most interventions to increase F&V 
intake among children involve face-to-face delivery methods, either through primary care, home visiting, 
or school-based programs1. Although this strategy has resulted in small, significant increases in F&V 
consumption, person-to-person contact can be challenging in terms of cost and time. With over 46 million 
SNAP and 8 million WIC participants in January 2015, cost-effective and efficient methods are needed to 
effectively deliver nutrition education to such large populations2.
Texting is an ideal, cost-effective tool to promote health behaviors among hard-to-reach 
populations for a number of reasons. First, the technology is ubiquitous. More than 90% of adults in the 
United States own a cell phone and more than 80% of cell phone owners report sending or receiving text 
messages on their phone3,4. Americans send and receive 6.3 billion texts per day5. Cell phone ownership 
is prevalent across income groups, and approximately 85% of adults with an annual income below $30K 
owned a cell phone during 20144. Second, text messaging is personal, and texts are important to 
recipients; 67% of cell phone owners check their phones for calls or messages, even when their phone did 
not ring or vibrate5. Approximately 90% of text messages are read within three minutes, and over 99% of 
all texts are read by the recipient6. Finally, text messaging is a cost-effective way to distribute health 
information on a large scale, reducing health service costs and participant burden7.
Federal food assistance programs, such as SNAP and WIC, are shifting toward multilevel 
community-based and public health approaches for obesity prevention8. A growing number of federal 
food assistance programs are incorporating text messaging into their programming. The University of 
Maryland Extension has partnered with SNAP Education to create Text2BHealthy, a program that 
promotes nutrition and physical activity by linking school-based nutrition education to healthy behaviors 
at home9. Text4Baby has partnered with WIC to reinforce nutrition education for pregnant women 
through text messages10. Although results from these programs have not yet been published, previous
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studies have demonstrated that text messaging can effectively promote diabetes and weight management, 
medication compliance, smoking cessation, and other health behaviors11-18. While most of these studies 
have examined the use of text messaging to enhance treatment outcomes in a clinical setting, less 
information is available on how text messaging can be used for preventive behaviors, such as consuming
F&V19"21.
A text messaging intervention to promote F&V intake may be a convenient and cost-effective 
way for parents to receive health-related information about their children. This paper reports on the 
preliminary efficacy and acceptability of a text messaging intervention to promote F&V consumption 
among parents of young children from low-income families in Fairbanks, Alaska. Alaska is an ideal place 
to pilot test this program because insufficient F&V intake is a common dietary shortcoming resulting 
from unique environmental factors. Additionally, low population density across the state and lack of 
affordable travel between communities significantly limits traditional, face-to-face nutrition education. 
Hence, an efficient and cost-effective approach to nutrition education is needed22.
2.3 Methods
2.3.1 Study Design
Txt4HappyKids is an 11-week intervention that sends parents text messages promoting child 
F&V consumption twice weekly. The intervention was evaluated using a pre-post study design. Parents 
completed a self-administered questionnaire to assess behaviors, behavioral intent, self-efficacy, attitudes, 
and perceived barriers related to F&V intake at baseline and post-intervention.
Participants (n = 107) were recruited using purposive sampling at Head Start (n = 18); WIC (n = 
18); the public library (n = 12); and a free family health fair (n = 59) in Fairbanks, Alaska. Fairbanks is 
the second largest city in Alaska with a population of approximately 30,000 people. Inclusion criteria 
were being the parent or guardian of a young child (no age specified) and having an unlimited texting 
plan on a mobile phone. All procedures were approved by the University of Alaska Fairbanks 
Institutional Review Board for human subjects.
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2.3.2 Intervention
Text message development was guided by the Social Cognitive Theory (SCT) and messages were 
designed to address personal, behavioral, and environmental factors related to F&V intake23 (Table 2.1). 
Personal factors, such as limited time during the day to shop for and prepare F&V, were addressed 
through messages that portrayed shopping and cooking with children as important family time (e.g.,
“Kids love to be helpful! Let them help with dinner by washing the fruits & veggies, stirring, or 
measuring. This is a great way to spend quality time together!). Behavioral factors, such as lack of 
knowledge and skills related to preparing F&V were addressed through messages that shared recipes and 
other preparation tips (e.g., Frozen broccoli has as much fiber as fresh broccoli! Microwave until tender & 
toss with some olive oil, lemon juice, garlic powder, salt & pepper!). Environmental factors, such as high 
cost of produce, were addressed through messages announcing sales on produce items at local grocery 
stores (e.g., “Satsuma Mandarins are on sale @ Fred Meyer for $5.99/5 lb box! Keep your kids on the fast 
track to health with this sweet snack that is quick & easy to eat.”). Messages were limited to 160 
characters and content was inspired by the TXT4Tots library of evidence-based messages created by the 
U.S. Department of Health and Human Services and the American Academy of Pediatrics24. The research 
team developed 61 text messages that were pilot tested with 15 low-income women through individual or 
group interviews. These women were asked to rate the messages from least to most useful. Messages 
were then revised and selected for use in the Txt4HappyKids intervention.
2.3.3 Instrument
The baseline questionnaire was administered in-person and the post-intervention survey was 
administered electronically via SurveyMonkey™ Survey questions were adapted from the Food Stamp 
Program Fruit and Vegetable Checklist25 and the Fruit and Vegetable Inventory26.
2.3.4 Variables Measured
Behavior was measured using a single scale consisting of four items related to serving F&V to 
children: how often (a) participants serve meals with F&V, (b) their child eats F&V as a snack, (c) their 
child eats more than one kind of vegetable a day, (d) their child eats more than one kind of fruit a day.
14
Response options ranged from 1 (rarely) to 5 (always), and therefore higher scores represented more 
frequent behaviors that involve serving F&V to children (a = 0.84).
Behavioral Intent was measured using a single scale consisting of two items related to progress 
toward the goal of serving children 1 cup of fruit and 1 heaping cup of vegetables each day. Response 
options ranged from 1 (I am not thinking about serving my child more F&V) to 5 (I am already serving 
my child 1 or more cups of F&V a day), and therefore higher scores represented greater behavioral intent 
to follow daily recommendations for child F&V intake (a = 0.79).
Self-Efficacy was measured using a single scale consisting of six items related to shopping for 
and serving F&V to children. Participants were asked how strongly they agreed with the statements: I feel 
that I can (a) serve more F&V as a snack, (b) buy more vegetables next time I shop, (c) serve meals or 
snacks with more fruit during the next week, (d) serve two or more servings of vegetables at dinner, (e) 
serve meals with more vegetables during the next week, and (f) add extra vegetables to casseroles and 
stews. Response options ranged from 1 (strongly disagree) to 5 (strongly agree), and therefore higher 
scores represented greater self-efficacy related to buying and serving children more F&V (a = 0.87).
Attitudes were measured using a single scale consisting of five items related to perceived benefits 
of serving F&V to children and role modeling F&V intake. Participants rated their agreement with the 
statement: I feel that (a) I am helping my child’s body by serving them more F&V, (b) my child may 
develop health problems if they do not eat F&V, (c) eating F&V will help my child succeed in school, (d) 
I might be able to influence my child to be healthier by eating F&V more often, and (e) I would set a 
good example for my child if I ate more F&V. Response options ranged from 1 (strongly disagree) to 5 
(strongly agree), and therefore higher scores represented more favorable attitudes toward serving F&V 
and being a role model for F&V intake (a = 0.87).
Perceived barriers of F&V intake were measured using a single scale consisting of seven items. 
Participants were asked to rate their agreement with the statement: Increasing the amount of F&V I eat 
means choosing foods that (a) are inexpensive, (b) my child likes, (c) are easy to prepare, (d) are easy to 
find, (e) are filling, (f) taste good, and (g) protect my child’s health. Response options ranged from 1
15
(strongly disagree) to 5 (strongly agree). Therefore, higher scores represented fewer perceived barriers to 
eating more F&V (a = 0.77).
In addition to these measures, at post-intervention participants answered questions related to 
perceived changes in attitudes and behaviors related to F&V intake since participating in the intervention. 
Participants also answered questions related to intervention satisfaction. Finally, participants answered 
open-ended questions, including “What did you like most about Txt4HappyKids?”, and “What changes 
would make Txt4HappyKids better?”.
2.3.5 Analysis
Frequencies were calculated using IBM SPSS Statistics 19 Software27 to examine participant 
demographics and general response patterns. A Wilcoxon signed-rank test was used to compare paired 
pre- and post-intervention responses to the questionnaire. Open-ended questions were coded for concepts 
and themes by two separate coders using the constant comparative method of analysis in Microsoft 
Excel28. Coders discussed disagreements in coding until a consensus was reached. Only participants who 
completed both the baseline and post-intervention questionnaire were included in the final analysis.
2.4 Results
2.4.1 Participant Characteristics
Seventy-four participants (69%) completed both the baseline and post-intervention questionnaire. 
Demographic characteristics are presented in Table 2.2. The majority of participants were White females 
between 25-34 years old with some college education and a child under 5 years old. Almost half reported 
receiving food assistance in the last 12 months from WIC; SNAP; emergency food banks, food pantries, 
soup kitchens; and/or meals served at a food kitchen or community site.
2.4.2 Preliminary Efficacy
Estimates of behavior, behavioral intent, self-efficacy, attitudes, and perceived barriers related to 
F&V intake were positive at baseline. A Wilcoxon signed-rank test showed that there were no significant 
changes in participant responses to these measures post-intervention (Table 2.3). However, most 
participants reported that since participating in Txt4HappyKids, they served their child more F&V
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because they thought they were beneficial (92%), tried to follow a healthier diet (87%), tried different 
ways of preparing F&V (85%), and were more aware of the foods their child eats (81%). Additionally, 
most participants agreed or strongly agreed that more fruits (84%) and vegetables (78%) are available in 
their home since participating in the intervention.
2.4.3 Program Acceptability
Overall, participants liked the intervention. Most participants thought Txt4HappyKids was very 
credible (81%) and found the text messages very useful (72%). More than half of participants reported 
wanting to receive more texts about eating F&V (68%), and most would recommend the program to a 
friend (82%). Three-quarters of participants felt they received the right amount of messages (76%), and 
no one reported that they received too many messages.
2.4.4 Qualitative Feedback from Participants
Participants were largely positive regarding their experience with the intervention. Sales 
announcements and recipes were particularly helpful and participants mentioned that sales 
announcements “helped me plan what to buy” and that recipes “helped me help my son explore new 
foods.” They noted that the intervention “wasn’t just ‘you should do this or that.’ It was actually ideas,” 
and that “I wouldn’t have thought about it [the ideas] without the text.” A perceived benefit of the 
program was that it was “convenient, consistent and free” and “easy, short and to the point.” Many 
participants noted that texts served as reminders, stating “I think one of the most helpful things is that it 
puts the idea in your mind and you think about it through the day” and “I also liked the reminder that if I 
eat better, my kids will see that as an example. It’s easy to forget that at times.” Others mentioned that the 
program was “great encouragement for those who are trying to feed their kids healthier foods and a great 
reminder for those parents already feeding their kids healthy.”
When asked what changes would improve the program, many participants expressed wanting to 
receive texts more frequently, such as every other day, every time there was a sale on produce, or for 
more than 11 weeks. Others reported wanting an interactive element. Regarding message content, 
participants wanted more recipes, sales, and links to websites or articles with additional information.
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Many noted that more tips about how to address picky eating would be helpful, stating “I would have 
liked ideas on how to get a picky eater to eat more of variety,” and “I need help convincing the kids that 
fruits and veggies aren’t gross.”
2.5 Discussion
This pilot study examined the preliminary efficacy and acceptability of a text messaging 
intervention to promote F&V intake among families with young children. Our key finding was that the 
majority of parents felt positively impacted by the intervention and reported high satisfaction. This is 
important because parents were engaged and receptive to the nutrition information received, despite the 
absence of face-to-face interaction, which is costly and resource intensive. Engagement is a key 
component of intervention efficacy. A recent study by Pedersen et al. showed greater improvements in 
intervention effects with higher participant engagement in a text message-based feedback intervention to 
increase F&V intake among adolescents20. High levels of engagement and acceptability show promise for 
adoption of this low-cost intervention.
Parents reported that they enjoyed receiving text messages related to F&V intake, and expressed 
particular satisfaction with texts about sales and recipes, as well as the reassurance of receiving reminders 
and encouragement to serve more F&V. The most frequently used word to describe what parents liked 
most about the program was “ideas.” Parents felt the program provided ideas for new ways to prepare and 
serve F&V, which may indicate feelings of ownership of the information provided. Although quantitative 
measures detected no changes in self-efficacy, these qualitative findings suggest improvements. 
According to the SCT, individuals with a sense of self-efficacy feel more capable of changing their 
behavior, despite barriers29. Hence, this program may have inspired confidence in parents to incorporate 
more F&V into their diets.
Most parents described the foods their child eats as somewhat or very healthy (91.6%), and 
reported serving meals with F&V very often or always (70.9%). However, less than half reported that 
they were already serving the recommended amounts of fruits (44.4%) and vegetables (31.9%) a day, 
indicating that there is still room to improve behaviors related to F&V intake in this population. While
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parents may recognize that F&V are an important part of a healthy diet, they may not be aware of the 
daily recommended amounts for children.
Our last finding was that there was no change in pre-post measures, which may be due to the 
small sample size of this pilot study. It is also possible that the number of text messages sent, the 
intervention duration, or both, may have been insufficient to observe the desired effects. Although the use 
of text message-based interventions for health behavior change has increased in recent years18, it is 
possible that text messaging is not sufficient as a stand-alone intervention to increase F&V intake.
Many other interventions utilizing text messaging have provided supplementary materials and 
services in addition to text messages. Examples include interactive websites11, consultations or education 
sessions before or during the intervention12, printed materials13, and self-monitoring via text, website, or 
written diary14. Additionally, many text message-based interventions are implemented in a clinical setting 
to improve clinical care outcomes, hence, participants receive the standard of care plus text messaging15-
17. The promising effects of such interventions are likely the synergistic effects of multiple components, 
as these studies did not isolate the effects of text messaging on outcomes. However, electronically 
delivered health interventions have shown promise for effecting change in dietary behaviors, such as 
F&V intake21,30. For example, an evaluation of wichealth.org, an Internet-based nutrition education 
program for WIC clients, found that the website had a positive impact on stage of change movement 
associated with parent-child feeding behaviors31. It is unknown whether and to what extent supplementary 
materials such as websites, education sessions, or mailed brochures would contribute to this intervention. 
Future research is needed to explore whether such materials would strengthen intervention effects.
One limitation of this study is that participants were relatively homogenous, and only half were 
considered low-income according to the proxy measure of whether food assistance was received in the 
last 12 months. Future research should target more diverse populations, which would provide important 
insights into cultural and community differences of how the program is perceived, which will expand 
generalizability of the program. Additionally, due to the voluntary nature of participation, participants
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may have been more interested in nutrition than the general population, which may have resulted in 
higher reported satisfaction with the intervention.
2.6 Implications for Research and Practice
The findings from the current research demonstrate that a text messaging intervention to promote 
F&V intake created positive perceptions of changes in behavior among parents of young children. High 
levels of satisfaction with the intervention support the use of text messaging to complement federal food 
assistance programs, such as SNAP or WIC, that deliver nutrition education with limited funding to 
millions of people. By using text messaging, time-constrained staff can effectively reach a large number 
of clients. Additionally, incorporating text messaging into SNAP or WIC programming would support the 
federal priority to move toward public health approaches and may increase satisfaction with existing 
nutrition education by providing information in a format that clients prefer32.
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Table 2.1 Development of Txt4HappyKids using the Social Cognitive Theory (SCT)
Social Cognitive 
Theory Factors
Personal
Behavioral
Environmental
Predictive Factor
Knowledge: Provide information about 
the health benefits of eating fruit and 
vegetables
Preference: Portray fruit and vegetables 
as tasting good and something children 
enjoy eating
Time: Portray shopping and cooking 
with children as a great way to spend 
quality time together
Self-efficacy: Improve skills related to 
preparing fruit and vegetables by 
providing recipes and other tips
Cost: Announce sales at grocery stores 
so more fruit and vegetables are 
available at home
Role models: Motivate parents to be 
positive role models for their children by 
eating fruit and vegetables
Example Text
Eating fruits & veggies helps your child 
build strong muscles and bones. Give 
your child the gift of health by serving 
fruits & veggies with every meal.
Apples are on sale for 1.49/lb @ Fred 
Meyer! Peel, core & chop. Add water & 
ground cinnamon. Cook for 30 min until 
soft, then mash. Kids love warm 
applesauce!
Kids love to be helpful! Let them help 
with dinner by washing the fruits & 
veggies, stirring, or measuring. This is a 
great way to spend quality time together!
Frozen broccoli has as much fiber as fresh 
broccoli! Microwave until tender & toss 
with some olive oil, lemon juice, garlic 
powder, salt & pepper!
Satsuma Mandarins are on sale @ Fred 
Meyer for $5.99/5 lb box! Keep your kids 
on the fast track to health with this sweet 
snack that is quick & easy to eat.
Your kids look up to you! Set another 
good example for your kids by eating 
fruits & veggies with your meals & as 
snacks.
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Table 2.2 Demographic Characteristics of 
Participants in the Txt4HappyKids Intervention
Variable Percent (%)
Sex (n=71)
% Female 99
Race (n=72)
White 69
Alaska Native 13
Other 18
Age (n=74)
Under 25 years 18
25-34 years 50
35-44 years 23
45-54 years 10
Education (n=73)
No College 21
Some College 80
Child Ageb (n=72)
Under 5 years 72
Between 5-8 years 56
Between 9-17 years 33
Income Proxy (n=72)
Food Assistancea 49
aReceived food assistance in the last 12 months 
from the Supplemental Nutrition Assistance 
Program for Women, Infants, and Children; 
emergency food banks, food pantry, soup 
kitchen; and/or meals served at a food kitchen or 
community site
bCategories for child age were not mutually 
exclusive
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Table 2.3 Changes in Behavior, Behavioral Intent, Self-Efficacy, Attitudes, and Perceived 
Barriers related to Fruit and Vegetable Intake
Measure
(n=72)
Pre-Intervention 
Median Score
Post-Intervention 
Median Score
Wilcoxon Signed-Rank 
Test Asymptotic p - 
value
Behavior3 3.50 3.63 0.48
Behavioral Intentb 4.50 4.50 0.45
Self-Efficacyc 4.00 4.00 0.39
Attitudes0 4.60 4.70 0.40
Perceived Barriersc 4.00 3.86 0.60
aResponse options ranged from 1 (rarely) to 5 (always)
bResponse options ranged from 1 (I am not thinking about serving my child more fruit and 
vegetables) to 5 (I am already serving my child 1 or more cups of fruit and vegetables a day) 
cResponse options ranged from 1 (strongly disagree) to 5 (strongly agree)
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Chapter 3: Exploring the Potential for Technology-Based Nutrition Education among WIC Recipients in
Remote Alaska Native Communities1
3.1 Abstract
Objective: Estimate media technology use among WIC participants in Alaska Native communities to 
understand feasibility of technology-based nutrition education.
Design: Self-administered, mailed questionnaire.
Setting and Participants: Random selection of approximately 50% of WIC authorized representatives in 
rural and remote Alaska Native communities in the Yukon-Kuskokwim River Delta in Alaska (n=975). 
Main Outcome Measures: Media technology use and barriers to use, interest in media technology-based 
nutrition education and potential barriers.
Analysis: Frequencies and a one-way ANOVA to investigate effect of age on outcome measures.
Results: The response rate was 37.7% (N=368). Respondents were primarily Alaska Native (99.1%) 
women (97.5%) between 18-29 years of age (56.6%). Smartphone (78.8%) and Facebook (80.3 %) use 
were comparable to national averages, but having a computer at home (38.4%) was much less likely. 
Respondents reported a preference to receive nutrition information via Facebook (59.7%) and e-mail 
(41.1%). Potential barriers included slow Internet (51.0%), no computer access (42.1%), and high cost of 
Internet (35.1%).
Conclusions and Implications: These findings shed light on new opportunities to reach this rural and 
remote population and will guide technology-based nutrition education efforts in Alaska. Media 
technology, especially mobile devices, is a viable way for WIC and other programs to deliver nutrition 
education to Alaska Native people in remote communities.
3.2 Introduction
American Indians and Alaska Natives have the highest prevalence of diabetes and obesity 
compared to any other ethnic group in the United States1. However, this trend is relatively recent.
1 Power JM, Braun KL, Bersamin A. Exploring the Potential for Technology-Based Nutrition Education among 
WIC Recipients in Remote Alaska Native Communities. Submitted to the Journal of Nutrition Education and 
Behavior. 2016.
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Mortality from coronary heart disease (CHD) was significantly lower among Alaska Native people than 
nonnative Alaskans before 19902. Now, risk factors for CHD, such as hypertension, overweight, 
smoking, and sedentary lifestyle are significantly more prevalent among Alaska Native people. One 
explanation for this shift is increased consumption of highly processed, imported, market foods rather 
than nutrient-dense, traditional, subsistence foods3. Another related explanation is less familiarity with 
healthy market foods. In Alaska Native communities, subsistence foods are steeped in rich history, 
connecting the traditional lifestyle to the land and wildlife both physically and socially, and shaping the 
Alaska Native world-view 4. Imported market foods do not carry this same cultural significance4, which 
may result in a lack of knowledge about how to make healthy food choices. Low population density in 
rural and remote Alaska Native communities (less than one person per square mile) combined with lack 
of affordable travel between these communities make delivering in-person nutrition education to this 
population prohibitively expensive5. Developing and testing cost-effective public health approaches to 
deliver nutrition education to Alaska Native people, particularly those living in rural areas, should be 
prioritized due to the significant health disparities experienced by this population.
Media technology, such as the Internet and cell phones, offers new ways to communicate about 
health issues and to promote health and well-being. According to the Pew Research Center Internet & 
American Life Project, 84% of American adults used the internet in 20156, and 90% of American adults 
owned a cell phone in 20147. There is a growing body of evidence demonstrating that web-based and 
computer-delivered interventions have the potential to improve knowledge and behavioral health 
outcomes, such as physical activity, nutrition, tobacco use, and safe sexual behavior8-11. Text messaging 
has also grown in popularity as an effective platform to promote health behaviors12. Compared to 
traditional face-to-face counseling, technology-based nutrition education could reduce health service costs 
and reach a greater proportion of Alaska Native people living in rural communities. Additionally, 
technology-based nutrition education tailored to Alaska Native people may increase the availability of 
acceptable materials for these communities. Evidence shows that nutrition education messages that are 
well tailored for the target population are more effective than non-tailored materials in promoting
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behavior change13. Due to limited access to nutrition professionals in rural Alaska, a culturally tailored 
technology-based approach may present the best opportunity to provide individualized nutrition education 
at a relatively low cost14.
Few technology-based nutrition education programs have been developed for or evaluated in 
Alaska Native populations, and the extent to which Alaska Native people living in rural Alaska use media 
technology is unknown. To guide the development of technology-based health interventions, research is 
needed to identify appropriate technologies and intervention strategies, health-seeking preferences, and 
other factors that might impact the implementation and sustainability of such programs in rural, tribal 
settings.
The primary objective of this study is to assess the use of media technology among participants of 
the Special Supplemental Nutrition Assistance Program for Women, Infants, and Children (WIC) living 
in rural Alaska Native communities. WIC participants are an ideal population for this study because of the 
potential to reach a large number of participants and their families through WIC education. Findings from 
this study will inform future, technology-based nutrition education efforts in the region.
3.3 Methods
3.3.1 Sample
Using a cross-sectional study design, 975 WIC authorized representatives (of 1,992 in the region, 
or 48.9%) in the Yukon Kuskokwim River Delta (YKD) in southwestern Alaska were randomly selected 
and mailed a self-administered questionnaire. A WIC authorized representative has permission to act on 
behalf of a WIC participant, although he or she may not be eligible for WIC benefits. The YKD is home 
to approximately 25,000 Alaskan Native people, the majority of whom live in rural communities 
(population <1000) that are only accessible by plane year round or boat in the summer5. This region is 
predominantly Alaska Native (81.5%), and more than one third of families fall below the national poverty 
level. The prevalence of overweight and obesity is high (>50%), and less than 20% of the population 
meets daily fruit and vegetable (F&V) recommendations5. This study was approved by the University of
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Alaska Fairbanks Institutional Review Board and the Yukon-Kuskokwim Health Corporation (YKHC) 
Human Studies Committee.
3.3.2 Measures
The questionnaire included 19 items asking about current media technology use, barriers to media 
technology use, interest in media technology-based nutrition education, and potential barriers to media 
technology-based nutrition education. Survey questions were drawn from two national surveys and one 
survey designed to assess technology use among WIC participants with Internet access15-17. Some study- 
specific questions were also added. Current practices were assessed by asking participants if they (a) own 
a cell phone, smart phone, computer, DVD player, tablet, or digital camera; (b) have a text messaging 
plan, data plan, Internet access at home, or Internet access in their community; and the frequency with 
which participants (c) instant message, email, text, use Facebook, use Twitter, watch videos, play games, 
post videos/photos online, or participate in video calls. A technology-use score, an aggregate of the 
number of different types of media technology used and the frequency of use, was calculated for each 
participant. Possible scores ranged from 0 to 40, with 0 indicating that no media technologies are used 
ever and 40 indicating that all media technologies are used at least once daily.
Interest in media technology-based nutrition education was assessed by asking participants if they (a) 
think it would be useful to get nutrition information on a phone or computer; (b) are interested in 
receiving nutrition information via email, text message, Facebook, online videos, DVD/CD-ROM, online 
FAQs, or video chat; (c) are interested in joining an online group to talk about pregnancy, breastfeeding, 
parenting, fruits/vegetables, healthy beverages, picky eaters, active playtime, weight loss, or exercise; and 
(d) are interested in communicating with other parents about nutrition topics via email, Facebook, or 
Twitter. A question to identify potential barriers to receiving nutrition information through media 
technology was also included. Demographic information such as age, race, sex, education level, and 
participation in the Supplemental Nutrition Assistance Program (SNAP) was also collected.
The questionnaire was reviewed by the YKHC and the State of Alaska WIC Program to ensure that 
content was appropriate for the target population.
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3.3.3 Procedures
The Tailored Design Method (TDM) guided questionnaire distribution. This method emphasizes 
personalizing survey materials and making several contacts with participants, either via mail or Internet, 
to build trust with researchers and improve response rates18. Examples of personalization include using 
names on address labels, putting stamps on survey envelopes, and including signed cover letters. Three 
contacts were made to participants via mail approximately 2-3 days apart. The first contact consisted of a 
postcard saying that a questionnaire would arrive and stressing the importance of the addressee’s 
response. A few days later, potential participants received the questionnaire and a stamped and addressed 
return envelope, along with $2. This was followed a few days later with a thank-you postcard and 
reminder to return the completed questionnaire. Participants were asked to return their completed surveys 
within one month.
3.3.4 Data Analysis
SPSS Software19 was used to conduct the analysis. Frequencies were calculated to determine 
participant demographics and response patterns. A one-way ANOVA was used to investigate whether the 
categorical variable of age group had an effect on internet use, access to technologies, frequency of 
technology use, and perceived usefulness of technology-based nutrition education.
3.4 Results
3.4.1 Respondent Characteristics
Of the 975 randomly selected participants, 368 (37.7%) responded. This number represents about 
20% of all WIC participants in the YKD. Almost all respondents were Alaska Native (99.4%) women 
(97.5%) (Table 3.1). More than half (56.6%) of participants were 18-29 years old, 36.7% were 30-49 
years, and 6.7% were age 50 or older. More than 20% of participants did not complete high school, 
61.0% had a high school degree, and 17.7% had attended some college. In addition to WIC, 57.7% of 
respondents also received food assistance from SNAP.
33
3.4.2 Media Technology Use
Media technology use was common. Respondents reported having access to a wide variety of 
media technologies such as smartphones (78.8%), tablets (44.8%), and computers (38.4%). Respondents 
reported using media technologies for a variety of activities at least once per week or more frequently, 
including text messaging (93.3%), Facebook (80.3%), instant messaging (62.4%), and email (50.0%) 
(Figure 3.1). Less than 3% of respondents reported that they never used text messaging. Of respondents 
who used text messaging, 83.6% had an unlimited text messaging plan. Of respondents who used data, 
34.7% had an unlimited data plan. Altogether, 80.3% of respondents used the Internet, and while only 
42.6% of Internet users could connect from home, 75.5% could connect from somewhere in their 
community. Of the 63 respondents that did not use the Internet, the most common barriers to use 
included no Internet access (36.4%), no computer access (28.8%), and the high cost of Internet (13.6%). 
Only 2 (3%) respondents that did not use the Internet reported that they were just not interested.
The mean technology-use score among respondents was 17.60 out of 40 points, reflecting the fact 
that respondents used some technologies frequently (e.g. Facebook, text messaging, instant messaging), 
while other technologies were hardly ever used (e.g. Twitter, YouTube, video chatting), as shown in 
Figure 3.1.
A one-way ANOVA was conducted to compare the effect of age on Internet use, access to 
technologies, frequency of technology use, and perceived usefulness of technology-based nutrition 
education. There was a significant effect of age on Internet use [F(2,353) = 8.90, p < 0.01]; access to a 
smart phone [F(2,355) = 5.43, p < 0.01] but not a tablet or computer; and frequency of Facebook 
[F(2,358) = 9.85, p < 0.01], e-mail [F(2,355) = 4.78, p < 0.01], and text message use [F(2,357) = 14.25, p 
< 0.01]. Post hoc comparisons using the Tukey’s HSD indicated that younger respondents used Facebook, 
e-mail, and text messaging significantly more frequently than older respondents. Means, standard 
deviations, and post hoc comparisons are reported in Table 3.2.
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3.4.3 Interest in Media Technology-Based Nutrition Education
Altogether, 85.8% of respondents thought it would be somewhat or very useful to get nutrition 
information on a phone or computer. Some of the most popular ways respondents indicated they would be 
somewhat or very interested in receiving nutrition information was through e-mail (67.8%), online videos 
(60.4%), Facebook (58.0%), and text message (54.4%). The least popular way was through video chat, 
with almost three-quarters of respondents indicating that they were not at all interested (73.6%) (Table 
3.3). When asked which nutrition topics were preferred for a parent-oriented online group, respondents 
expressed the most interest in active playtime (67.1%), healthy beverages (66.3%), exercise (66.1%), 
fruits and vegetables (65%), and parenting (62.9%) (Table 3.3). To communicate with other parents about 
such nutrition topics, respondents were interested in using Facebook (59.7%) and email (41.1%). Less 
than 10% of respondents expressed any interest in using Twitter to communicate with other parents. 
Potential barriers to receiving nutrition information via media technology included slow Internet (50.1%), 
no computer access (41.7%), and the high cost of Internet (34.9%).
3.5 Discussion
This is the first study to explore the potential of using media technology to deliver nutrition 
information to Alaska Native people in remote communities, a population with a recognized need for 
nutrition education. Overall, technology use was common among Alaska Native WIC participants in the 
YKD, indicating that technology is indeed a feasible way to deliver nutrition education. In particular, 
levels of smartphone use were comparable to that of the general U.S. population (78.8% compared with 
68.0% nationally)20. However, participants with smartphones were less than half as likely as the general 
U.S. population to have Internet access at home (41% compared with 90% nationally)21. In addition, only 
38.4% of respondents reported having a computer compared with 73.0% nationally20.
Our finding that younger respondents used Facebook, e-mail, and text messaging more frequently 
than older respondents is consistent with national Internet use patterns6. These data suggest that 
technology-based nutrition education may be particularly effective among young adults. Almost twice as 
many 18-29 year olds had access to a computer (40.2%) or smartphone (83.2%) compared to 50+ year
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olds (21.7% and 54.5%, respectively). The WIC program serves young families (e.g. pregnant women and 
mothers with children age 5 or under), and more than 50% of Alaska Native WIC participants in this 
study were between 18-29 years old. A technology-based approach may be optimal for the Alaska Native 
WIC participants in the YKD who are under 30. Due to the emphasis of WIC on family, technology- 
mediated nutrition information may positively impact not only WIC participants, but other family and 
household members. Additionally, diet quality among young-adult Alaska Native people tends to be 
lower than among older age groups due in part to a greater reliance on highly processed commercial 
market foods than on nutrient-rich traditional Alaska Native foods3. Technology-mediated nutrition 
information targeted at younger populations could improve the reach of programs working to address this 
concern.
Alaska Native WIC participants were substantially more likely to use text messaging (93.3% 
compared with 73.0% nationally)22, Facebook (80.3% compared with 72.0% nationally)23, and some form 
of instant messaging (62.4% compared with 29.0% nationally)23 than the general U.S. population. This 
finding suggests that nutrition education delivered via these pathways is an ideal way to reach large 
numbers of Alaska Native WIC participants. Additionally, high levels of Facebook and text message use 
are consistent in other WIC populations17. Almost three-quarters of respondents (74.4%) reported using 
texting and over one-half (57.3%) reported using Facebook on a daily basis. However, results show a 
greater preference for receiving nutrition information via e-mail, despite less than one-quarter of 
respondents (19.0%) reporting daily use. Although respondents used texting and Facebook more 
frequently than e-mail, these technologies may be viewed as more recreational while e-mail may be 
viewed as more professional or work-related. However, almost one-third of respondents (31.0%) reported 
using e-mail at least once a week (but less than once a day). Hence, e-mail may still be a viable way to 
reach many Alaska Native WIC participants. As preferences will vary from person to person, nutrition 
information should be made available through several technology channels and designed for use on 
mobile devices such as smartphones or tablets, rather than on computers.
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Also, nutrition education programs should limit the amount of cellular data necessary for 
participation, given that cost was reported as a key barrier to Internet use. Additionally, technology-based 
nutrition education in the YKD should be tailored to reflect the unique food environment in rural Alaska, 
incorporating traditional Alaska Native foods such as sea mammals, salmon and other fish, large land 
mammals, and wild plants, as well as commercial market foods into nutrition messages4,24.
One limitation of this study is that our response rate of 37.7% may be considered low. Due to the 
anonymous nature of our survey, we were unable to follow up with non-respondents to identify any 
differences from respondents. It is possible that respondents had higher literacy and higher technology use 
levels than non-respondents, and hence were more likely to complete the survey. However, the 368 
respondents represented about 20% of Alaska Native WIC authorized representatives in the YKD.
To our knowledge, a mailed survey of this magnitude has never been conducted in the YKD. 
While direct comparisons are not possible, annual surveys conducted by the State of Alaska WIC program 
to assess participant views on nutrition education and breastfeeding promotion only require a response 
rate of 5%, making the response rate achieved in this study substantial25. We believe that our partnerships 
with a tribal organization such as the YKHC and the State of Alaska WIC Program strengthened the 
research process and outcomes.
Another limitation of this study is that we did not identify whether nutrition was a priority for 
participants. Hence, we cannot parse if lack of interest in technology-based education was due to lack of 
interest in nutrition information in general. Although almost half of respondents thought that receiving 
nutrition information on a phone or computer would be somewhat (47.1%) or very (38.7%) useful, it is 
possible that perceptions of usefulness of technology-mediated information were underestimated in this 
study. Additionally, these findings represent data from a primarily Yup’ik population and may not 
generalize to other Alaska Native people living in different regions of the state.
3.6 Implication for Research and Practice
Although preliminary, these findings shed light on new opportunities to reach this rural and 
remote population. Previous studies have shown that Internet-based interventions for WIC participants
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can increase fruit and vegetable consumption26 and positively impact movement along stages of change 
for parent-child feeding behaviors27. Hence, technology and Internet-based nutrition education could 
prove effective among Alaska Native WIC participants. Findings from this study will guide technology- 
based nutrition education efforts in Alaska. Future studies should develop culturally relevant nutrition 
messages that can be delivered via media technology, and test the feasibility of message dissemination via 
these newly identified technology channels. Use of media technologies in SNAP and WIC programming 
would support the Healthy, Hunger Free Kids Act of 2010 and the federal priority to move toward 
evidence-based public health approaches to promote healthy eating and an active lifestyle.
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Figure 3.1 Frequency of media technology-based activities among Alaska Native WIC participants
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Table 3.1 Characteristics of WIC Authorized 
Representative Respondents (N = 368)
Variable Percent (%)
Sex
Female 97.5
Race
Alaska Native 99.4
White 1.7
Age
18-29 years 56.6
30-49 years 36.7
50-64 years 6.1
65+ years 0.6
Education
Elementary 3.3
Some High School 18.0
High School Graduate 61.0
Some College 17.1
College Graduate 0.6
Food Assistance
SNAP 57.7
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Table 3.2 Comparison of Education Level and Technology Use Characteristics Between Age 
Groups of Alaska Native WIC Participants__________________________________________
Factors 18-29 yrs 30-48 yrs 50+ yrsMean ± SD Mean ± SD Mean ± SD
Internet Use1 0.84 ± 0.37a 0.80 ± 0.40a 0.48 ± 0.51b
Access to2
Computer 0.40 ± 0.49a 0.39 ± 0.49a 0.22 ± 0.42a
Tablet 0.42 ± 0.49a 0.51 ± 0.50a 0.35 ± 0.50a
Smart phone 0.83 ± 0.38a 0.76 ± 0.43ab 0.55 ± 0.51b
Frequency of technology use3
2.88 ± 1.51bFacebook 3.24 ± 1.19a 2.00 ± 1.83c
Email 1.87 ± 1.40a 1.98 ± 1.52a 0.95 ± 1.29b
Texting 3.61 ± 0.82a 3.66 ± 0.80a 2.59 ± 1.68b
Perceived usefulness of getting
nutrition information on phone or 1.24 ± 0.70a 1.27 ± 0.65a 1.17 ± 0.76a
computer_________________________________________________________________________
a,b,c Cells with the same superscript are not significantly different at the p < .05 level according to
Tukey’s HSD post hoc comparisons
'Response options: 0 (No, I do not) to 1 (Y es, I do)
2Response options: 0 (No) to 1 (Y es)
3Response options: 0 (Never), 1 (A few times a month or less), 2 (Once a week), 3 (A few times 
a week), 4 (At least once a day)
4Response options: 0 (Not at all useful), 1 (Somewhat useful), 2 (Very useful)________________
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Table 3.3 Interest in nutrition education, technological channels, and topics reported by 
Alaska Native WIC participants
Somewhat or 
very interested (%)
Not 
interested (%)
Getting nutrition information by 85.9 14.1phone or computera
Preferred channels to receive nutrition 
education:
Email 67.8 32.2
Online videos 60.4 39.6
Facebook 58.0 42.0
Text message 54.4 45.6
Video chat 26.4 73.6
Preferred nutrition education topics:
Active Playtime 67.1 32.9
Healthy Beverages 66.2 33.8
Exercise 66.0 34.0
Fruits & Vegetables 65.0 35.0
Parenting 63.0 37.0
Picky Eaters 58.5 41.5
Weight Loss 58.4 41.6
Breastfeeding 39.7 60.3
Pregnancy 36.1 63.9
a Response options were “Somewhat or very useful” and “Not at all useful”
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The federally funded Special Supplemental Nutrition Program for Women, Infants, and Children 
(WIC) is an effective way to improve nutrient intake and birth outcomes for WIC recipients1-6. However, 
the extent to which WIC nutrition education has a positive impact on Alaska Native participants is 
unclear. Developing nutrition education materials that are tailored for Alaska Native people, especially 
those living in rural and remote communities, is an important first step in reducing the prevalence of 
nutrition-related health disparities experienced by this population7.
Although the WIC program (education + provision of food) has been shown to positively impact 
participants, the extent to which nutrition education contributes to these overall programmatic effects is 
unknown. A rigorous evaluation of WIC nutrition education alone has not been conducted and is made 
difficult by variations in program implementation and participant characteristics between states6.
Evidence supporting the effectiveness of WIC nutrition education is mixed, with some studies showing 
only modest impacts at best8,9. Enhancement of nutrition education services, such as the personalization 
of counseling sessions to meet individual needs, could maximize effectiveness by improving participant 
engagement and follow-up10. However, such programmatic changes would be costly, and with total 
program spending for nutrition services and administrative costs capped at $12 per participant, there is not 
enough funding to meaningfully change in-person WIC nutrition education10.
Such budget constraints are particularly restrictive in Alaska, where much of the WIC population 
who could benefit the most from nutrition education lives in rural and remote Alaska Native communities 
that are not connected to the road system7. A more cost-effective way to reach this population with more 
personalized nutrition information is through media technology11. Technology-based interventions and 
prevention programs have been shown to produce significant, positive changes in knowledge, attitudes, 
intentions and behaviors related to a variety of public health issues, including physical activity and 
nutrition12-14. Delivering nutrition information on a computer or mobile device could not only increase 
convenience and participant satisfaction, but also reduce wait times at WIC clinics, allow nutrition
Chapter 4: Conclusion
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educators to more effectively manage their time, and reduce overall programmatic costs associated with 
nutrition education15.
This thesis presented evidence that supports the use of technology-based nutrition education as an 
acceptable and feasible alternative to traditional face-to-face nutrition counseling in Alaska. The second 
chapter presents evidence that text messaging is an acceptable way to deliver nutrition information to 
parents with young children. The majority of parents who participated in the Txt4HappyKids intervention 
felt positively impacted and reported high satisfaction. Parents were engaged with the text messages and 
receptive to nutrition information, despite the lack of face-to-face interaction. This finding is important 
because engagement is key to intervention efficacy, and greater participant engagement in a text message- 
based nutrition intervention can result in more meaningful intervention effects16. Parents reported that the 
program provided ideas for new ways to eat fruits and vegetables, suggesting improvements in parent 
self-efficacy, an important component of behavior change17. These findings show promise for adoption of 
the Txt4HappyKids intervention.
The third chapter of this dissertation provides evidence that media technology is a feasible way to 
reach many Alaska Native WIC participants in rural and remote Alaskan communities. Smartphone use in 
the Yukon-Kuskokwim (YK) Delta was comparable to national averages (78.8% compared with 68.0% 
nationally), although less than half of respondents reported having access to a computer (38.4% compared 
with 73.0% nationally)18. Hence, mobile devices would be an ideal way to reach the greatest number of 
WIC participants in this region.
Respondents with smartphones were less than half as likely as the general U.S. population to have 
Internet access at home (41% compared with 90% nationally)19. Nevertheless, respondents were 
substantially more likely to use Facebook (80.3% compared with 72.0% nationally)20 and text messaging 
(93.3% compared with 73.0% nationally)21. These findings suggest that nutrition education delivered 
through Facebook or text message would be an ideal way to reach large numbers of Alaska Native WIC 
participants. Potential barriers to receiving nutrition information via media technology included slow 
Internet (50.1%), no computer access (41.7%), and the high cost of Internet (34.9%), indicating that
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nutrition education programs should limit the amount of cellular data necessary for participation. These 
findings show that despite barriers, media technology is a viable way to reach many Alaska Native WIC 
participants living in rural and remote communities.
In summary, this thesis provided important evidence to support the use of text messaging and 
other media technology in nutrition education efforts by WIC and other federal food assistance programs 
for Alaska Native people living in rural and remote communities. These findings will inform technology- 
based nutrition education efforts throughout Alaska that should be evaluated using rigorous methods. The 
findings from this thesis are relevant not only to WIC, but also to other stakeholders including state and 
tribal organizations working throughout Alaska on a range of issues, from decreasing sugar-sweetened 
beverage consumption in rural communities to increasing attendance at local farmers’ markets statewide. 
Likewise, findings apply not only to nutrition education development, but also to a wide variety of public 
health efforts in Alaska and for rural populations as a whole.
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